[The application of comparative proteomic analysis to screen proteins associated with mechanical properties of engineered cartilage: a preliminary study].
To study proteins correlated with the mechanical properties of engineered cartilage by screening significantly changed proteins during cartilage formation by comparative proteomic analysis. Human chondrocyte, cultured and expanded, were seeded onto a polyglycolic acid/polylactic acid (PGA/PLA) scaffolds. After 4 weeks of culture in vitro, the constructs were divided into three groups. There were 6 specimens in each group. For the regular in vitro culture group (A), the constructs were kept in culture at the original condition for an additional 6 weeks. For in vivo groups, the constructs were implanted subcutaneously into nude mice for either 6 weeks (B) or 12 weeks (C). All specimens were harvested for gross observation, average wet weight and volume measurement, histology, immunohistochemistry and biomechanics to evaluate the results. Meanwhile, comparative proteomic analysis was performed for each group, and those proteins involved in extracellular matrix with at least 2 folds up-regulation were chosen for further exploration. The correlations between Young's modulus and the relative content of the selected proteins were analyzed by Pearson correlation coefficient. All these samples in the three groups eventually formed hyaline-like cartilage structure. Specimens in C and B groups were similar with adult articular cartilage in appearance, and had multiple mature lacuna in histology. However, those specimens in A group had loose texture with irregular hypertrophy lacuna. Specimens implanted for 12 weeks in vivo had better wet weight (372.5 +/- 35.4) mg and Young's modulus (8.68 +/- 2.65) MPa than those cultured in vivo for 6 weeks (346 +/- 34.5) mg, (3.25 +/- 1.24) MPa (P < 0.01). In group A, they were (184.4 +/- 12.28) mg and (0.7 +/- 0.23) MPa. This study had detected 44 proteins in ECM by comparative proteomic analysis, then chosing the greatest ratio of 6 up-regulation proteins compared between C and A groups. The correlation results indicated the content of Decorin, Chondroadherin and Fibromodulin were linear correlation with the mechanical properties of engineered cartilage (P < 0.05). Comparative proteomic analysis could provide large scale information of associated proteins, making it profit for advanced research on the relationship between extracellular matrix and mechanical properties of engineered cartilage by combination with tissue reconstruction techniques.